perspiration when participants reached for the high-risk deck of cards. Joseph LeDoux later showed that there is a subconscious emotional response that occurs faster than a cognitive process which proves that the body responds before the mind is fully aware.
Introduction
Our brains can synthesise various, seemingly disparate, pieces of information to form one coherent idea. 1 Often, structured decision making processes can impede the brilliance of the human brain. Intuition is described as 'affectively charged judgments that arise through rapid, non-conscious, and holistic associations. ' 2 In the 1990s, the University of Iowa conducted a study where participants could choose from one of four decks of cards for a cash reward. 3, 4 However, the cards were rigged such that two decks had small gains but no risk, and two other decks had high risk but high gain. It took participants only 50 cards to intuitively recognise a pattern, but it took 80 cards to be able explain it. What is remarkable though is that after only ten cards there was measurable anxiety and Intuition usually results in poorer decisions than an evidence-based decision-making process. However, research has shown there are certain circumstances when intuition is equivalent or superior to evidence based decision-making. The first prerequisite is domain expertise and being a dentist is insufficient -a minimum of five years additional practicing experience is needed. Intuition allows the expert to store information in subconscious frameworks and extract that data without conscious thought at a rapid rate. Decisions that have severe time constraints, problems that are complex and ambiguous in nature, and a lack of scientific evidence are some factors that are suitable for intuition-based clinical decision-making. The objective of this article is to discuss those circumstances in which intuition may result in a better final decision than an evidence based clinical decision-making process. Recognising these special situations will empower clinicians and help them to understand when not to use intuition but rely on the evidence.
Perspective
Albert Einstein is reported to have said 'The intuitive mind is a sacred gift and the rational mind is a faithful servant. We have created a society that honours the servant and has forgotten the gift. ' 6 Increasingly, mid-level providers in medicine are delivering care using algorithms rather than clinicians making expert judgments. In a healthcare environment that is moving toward standardised practice it is important not to forget the words of Albert Einstein.
In a 1973 study, chess masters were able to remember five times more randomly placed chess pieces on a chess board than nonexperts. 7 This ability has to do with pattern recognition and a high volume of experience. The first requirement for effectively using intuition is that you must be a domain expert. Experts gain a broad range of remembered patterns that enable them to react in an efficient way. 8 In a similar manner to which high volume hospitals have better outcomes than low volume hospitals, 9 experts have a broader range of experiences and resources to call on for rapid decision-making and better outcomes than non-experts. Researchers Suggests that too many dentists rely on experience and intuition when they should be relying on current evidence to make clinical decisions in our practice.
Proposes that knowledge of those exact situations where intuition can be used will empower clinicians and also help them to understand when not to use intuition but rather to rely on evidence.
Readers will understand the special circumstances in which intuition may lead to better decisions. This will empower them to use intuition appropriately and strengthen overall decision making ability.
In brief
In brief in business decision-making have said that intuition is made up of years of experience that forms 'rules of thumb. ' 10 In fact, 85% of major decisions by chief executive officers studied involved intuition as a major factor. 10 Learning is associated with three characteristics: duration, repetition and feedback. Experienced dentists have plenty of the first two elements of learning but little of the last. Dentists may make many decisions based on intuition, but unless you receive the feedback and recognise the outcome of your decision, you are not actually learning. Dentists must participate in case discussion study groups or have quality meetings with colleagues to gain an understanding of when their decisions are satisfactory and when they are not. Dentists should also seek feedback from patients who left the practice as this may provide key information about decisions that didn't go well.
Research has suggested that ten years of repetitious experience in a field is necessary to become an expert. 11 The field of cognitive psychology has presented a theory that 10,000 hours in a field are necessary to become an expert. 12 This would take five years of 40 hours a week of work. However, the scope of a general dentist is so expansive that, in order to become an expert in one area (for example root canal treatment), it may take much more than five years to reach the 10,000 hour mark. Specialists, who have a narrower scope of practice, may reach that pre-requisite sooner. Intuitive decisions made by those who surpassed the 10,000 hours experience prerequisite will have a higher level of quality.
Explicit learning is an active process by which one seeks out the structure of information that is presented. Whereas, implicit learning is the passive process by which one gains knowledge and places it into frameworks subconsciously. When you encounter a similar problem again, your subconscious mind is able to sense the solution before you have gone through a structured thought process. 2 In this way, intuition enables you to think through problems rapidly and draws from a mix of experience and pattern recognition. But caution must be used because reliance on pattern recognition can lead to errors in cases that present unusually (ie don't fit the 'pattern').
Even once you are an expert, using intuition is not always the best option. Several investigators have concurring findings that using intuition for decision making generally results in worse outcomes. [13] [14] [15] However, what happens in circumstances when there is limited evidence to guide clinical decision-making? Research has shown that, for experts in certain circumstances, intuition actually produces equally good or even better decisions than a highly structured thought process. [16] [17] [18] Research has shown that positive mood and self-confidence is associated with a greater use of intuition. 19 Cultural factors also play a role in whether or not people trust their intuition. Some cultures are more willing to take risks than others -the International Monetary Fund has published literature that demonstrates firms in certain countries are more willing to take risks than other countries. 20 Life experience also affects willingness to take risks. 21 There is a lot of anecdotal evidence and limited research 22 demonstrating that dentists are risk averse, which doesn't bode well for the profession to capitalise on their intuition -dentists must remain open to using intuition in appropriate circumstances. Additionally, medicolegal fears may also prohibit dentists from using their intuition -facts and figures will hold up in a court of law but intuition may not.
Complex problems may not provide all the data that the dentist needs in order to make an evidence-based decision. Intuition is suitable for complex and ambiguous problems with short timelines. 23 Additionally, situations where there is insufficient scientific evidence to make a clinical decision are also suitable for intuition. Medicine and dental medicine are evolving rapidly and science can barely keep up. Sometimes, treatment options that are available don't have long-term clinical studies to demonstrate efficacy. Occasionally, new technology has been proven in controlled and standardised research environments but will their effectiveness remain in the hustle and bustle of a private dental office?
How are clinical decisions made in dentistry? Sometimes, while the patient is still describing their pain we are able to make a treatment plan. For example, when the patient reports that they had toothache overnight that was severe at times and a dull throbbing at other times you already know a root canal is needed. A prudent dentist then seeks clinical and radiographic evidence to support or contradict their intuition.
Intuition is the factor that distinguishes dentists from midlevel providers. Clay Christenson and colleagues say that healthcare must move toward matching provider training level with complexity of condition, 24 which implies that midlevel providers should be available to manage straightforward conditions while following algorithms and guidelines with little use of intuition. This would enable dentists to focus their expertise on more complex cases which would make our work more meaningful and rewarding. Yet, our profession is fighting to exclude midlevel providers when we should be empowering them to manage the straightforward cases so dentists can focus on cases where our experience and intuition are indispensable.
Evidence-based medicine and dentistry are not new concepts. In 1990 at McMasters University in Canada, Gordon Guyatt developed the first curriculum entitled Evidence-Based Medicine. 25 This was based on the idea that scientific evidence should guide clinical decision making. Research in medicine has shown that guidelines and procedural checklists reduce poor outcomes and actually reduce mortality rates. 9, [26] [27] [28] However, dental medicine has been extremely slow to capitalise on these known benefits of structured standardised care. We choose, instead, to rely on the experience and intuition of dentists. This article has highlighted the specific circumstances under which intuition is highly effective and Table 1 is a summary of the same. 
Conclusion
Intuition is not an abstract concept, but the development of subconscious frameworks to hold years of experience in a knowledge domain. When necessary, experts are able to draw from that experience to build rules of thumb and make intuitive decisions rapidly. This skillset can be used to deliver high quality clinical decisions in certain circumstances. While this paper has highlighted those specific circumstances where intuition can result in better decisions, other situations should use a structured, evidence-based approach to clinical decision-making.
